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[Kafkafi et. $al,$ $2001$ ] [Benjamini
et. $al$, 2010$]$ [Simon et. $al,$ $1994$]
[Simon
et. $al$, 1994$]$ [Jeanson et. $al$, 2003]
3
2 Materials and Methods
2.1 Animals
3 $(C57b1/6$ , DBA/2, BALB$/c)$ 6 40
5 $27\cross 21\cross 12$ cm 6
1796 2012 128-135 128
(a)
1: (a)Open Field (b) glana[Hanai








1(a) (DCR-VX2100; Sony, Japan) 180
90 ( )
90
$20mg/kg(COC20),$ $10mg/kg(COCl0),$ $5mg/kg(COC5)$ 3
(SA)











[Viswanathan et. $al,$ $1996$] Open field
COC20 SA 30
10 Log-Log 2(a), (b)
Levy walk
Akaike (AIC)
[Akaike, 1974; Bishop, 2006]
Model $0$ : $\theta/t^{\lambda}$ (1)
Model $N$ : $\sum_{i=1}^{N}\theta_{i}e^{-\lambda_{i}t}$ , $N=1,2\ldots$ , (2)
$\lambda,$ $\theta,$ $\lambda_{i},$ $\theta_{i}(i=1,2, .., N)$
$AIC=-2\ln L+2n$ , (3)
$n$ $L$
$L(\vec{\theta},\vec{\lambda},\sigma^{2})$ $=$ $\prod_{i=1}^{M}P(y_{i},x_{i})$
$=$ $\frac{1}{(2\pi\sigma)^{M/2}}\prod_{i=1}^{M}\exp[-\frac{\{y_{i}-z(x;\theta,\vec{k})\}^{2}arrow}{2\sigma^{2}}]$ , (4)





2 1 AIC AIC







7 $(t\leq 0.23$ $)$ 8 $\sim$70
$(0.27\leq t\leq 2.3$ $)$ 71 (2.3 )
short-period movement (SPM), medium-period movement(MPM), long-period




2: Log-Log $C57B1/6$ (a)COC20 10
(b) SA 10 Model $03$
3 :Model O $(\theta/t^{\lambda})$ , Model
1 $(\theta_{1}\exp(-\lambda_{1}t))$ , Model 2 $( \sum_{i=1}^{2}\theta_{i}\exp(-\lambda_{i}t))$ , Model 3 $( \sum_{i=1}^{3}\theta_{i}\exp(-\lambda_{i}t))$ . AIC
1 $(\theta_{i}\exp(-\lambda_{i}t))$ 1 Model 3 AIC
1: AIC (After Injection) (Before Injection)







$(a)-(c)$ :COC20, $(d)-(e):SA_{\text{ }}$
$(a),(d)$SPM, $(b),(e)$ : MPM $(c)-(f)$ :LPM
42
3 $(a)-(c)$ COC20 10









3: 3 (c), (e) LPM (9)
$(F^{pre}, k_{1}^{pre}, k_{2}^{pre}, \tau^{pre})$ $((F^{af}, k_{1}af, k_{2}af, \tau^{af}))$
(Levemberg-Margard [Press et. $al$, 1988])
$\frac{COC20COC10COC5SA}{averagebodyweight[kg\cross 10^{-2}]2.432.462.402.41}$
$F^{pre}[N\cross 10^{-3}]$ 1.96 2.96 2.45 3.11
$F^{af}[N\cross 10^{-3}]$ 3.47 2.98 2.53 1.91
$k_{1}$
pre $[Ns/m\cross 10^{-1}]$ 1.83 2.70 2.06 2.54
$k_{1}^{af}$ $[Ns /m\cross 10^{-1} ]$ 2.76 2.43 2.09 1.93
$k_{2}^{pre}[Ns/m\cross 10^{-2}]$ 4.76 4.85 4.07 2.48
$k_{2}^{af}$ $[Ns /m\cross 10^{-2} ]$ 1.22 2.35 2.69 3.47
$\tau^{pre}[s]$ 2.18 2.18 2.14 2.03
$\tau^{af}[s]$ 2.09 2.10 2.19 2.08






$m \frac{dv}{dt}$ $=$ $F-k_{1}v$ , $(0\leq t\leq\tau)$ (5)
$m \frac{dv}{dt}$ $=$ $-k_{2}v$ , $(\tau<t)$ (6)
$m$
$v(t)$ $=$ $\frac{F}{k_{1}}(1-\exp(-\frac{k_{1}}{m}t))$ , $(0\leq t\leq\tau)$ (7)
$v(t)$ $=$ $\frac{F}{k_{1}}(1-\exp(-\frac{k_{1}}{m}t))\exp(\frac{k_{2}}{m}(t-\tau))$ , $(\tau<t)$ (8)
$\tanh$
$f(t)$ $=$ $\frac{F}{2k_{1}}(1-\exp(-\frac{k_{1}}{m}t))[2-[1+\tanh p(t-\tau)]]$
$+ \frac{F}{2k_{1}}(1-\exp(-\frac{k_{1}}{m}\tau))\exp(\frac{k_{2}}{m}(\tau-t))[1+\tanh p(t-\tau)]$ , (9)
$p$ $p$
$p=50.0$
3 9 $(F^{pre}, k_{1}^{pre}, k_{2}^{pre}, \tau^{pre})$




4: (COC20,COC10,COC5,SA) 10 $k_{2}^{aj}/k_{2}^{pre}$
(a) $C57BL/6,$ $(b)$BALB$/c,$ $(c)$ DBA/2 (a) Kruskal-WaJls (MW)
$p=9.88\cross 10^{-7}$ ; Mann-Whitney $(MW)$ COC20 vs. COC10, $p=4.10\cross 10^{-2}$ , COCIO vs. COC5,











$k_{2}^{af}$ KW $p=3.50\cross 10^{-4\text{ }}$ MW COC20 vs COC10
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